Formation of the latter metabolite is catalyzed by a speciˆc leucinostatin A glucosyl transferase. 2) In order to accomplish glucosylation of structurally related lipoaminopeptides, such as helioferins 3) and roseoferins, 4) we carried out co-cultivation of Acremonium sp. Tbp-5 and the mycoparasite Mycogone rosea DSM 12973 as the producer of helioferin-roseoferin antibiotics. Here, we report the occurrence of new lipoaminopeptides, acremostatins A, B, and C (1) (2) (3) , in surface cultures of these jointly cultivated strains.
Petri dish cultures of Acremonium sp. Tbp-5 were prepared on Modiˆed Synthetic Agar (MSA) containing (g W L): maltose: 8; ammonium tartrate anhydrous: 4; NaCl: 5; K 2 HPO 4 : 2; MgSO 4 ×7H 2 O: 1; CaCl2, anhydrous: 0.2; MnSO4×H2O 0.01; agar 15; pH 7.3) containing 1 g W l Bacto-Soytone. After aˆrst incubation for seven days at 219 C these agar plate cultures were inoculated with mycelium of a 14-day petri dish culture of Mycogone rosea DSM 12973, and co-cultivation was done at 219 C for another 14 days. Thereafter, these co-cultures were extracted with CH2Cl2, and the extract was dried over Na2SO4 and evaporated to dryness. The residue was dissolved in methanol and put through HRESI-MS, ESI-CID-MS W MS, and ESI-MS n using sector-ˆeld, triple quadrupole, and ion-trap mass spectrometers equipped with electrospray ion sources (Finnigan MAT 95XL and Finnigan LCQ, Bremen, Germany; VG Quattro, VG Biotech, Altrincham England). In parallel, individual cultures of the two strains were investigated under the same conditions. The results of the MS investigations showed that no glucosylation of leucinostatin A, nor roseoferins and helioferins occurred during co-cultivation. However, in addition to the pseudomolecular [M+H] + ions of leucinostatins A, B, and K ( Fig. 2 acremostatins could not be separated from the coproduced roseoferins and leucinostatins on the basis of RP18 materials, solvents of diŠerent polarity, or pH values. Sequences of fatty and amino acids in 1, 2, and 3 shown in Fig. 1 were identiˆed by collision-induced dissociation of the pseudomolecular ions ([M+H] + ) by argon (CID-MS W MS) or helium gas (CID-MS n ), and comparison of the MS data (see Table 2 ) to those of the previously described leucinostatins and roseoferins. ESI-CID-MS W MS investigations of the corresponding pseudomolecular ions conˆrmed the structures of the coproduced leucinostatins A, B, and K (see Table 1 ). [5] [6] [7] The diagnostic B-type fragment formation of acremostatin B (2) is depicted as an example in Figs. 3 and 4 .
The fragmentation pattern of the acremostatins A, B, and C is in accordance with the data previously reported for the leucinostatins A, B, and K [5] [6] [7] but the mass of the fragment ions is shifted by a diŠerence of m W z 58 corresponding to the molecular formula of The diagnostic fragment ion m W z 1174 (leucinostatin A) and 1232 (2) is generated from the respective [M+H] + ion by cleavage of the C 2 H 6 N + (H 2 C＝ NH + -CH3) moiety-a common feature described for N, N-dimethylamino-derivatives, such as DPD (see Fig. 3 ). Hence, the m W z 1232 fragment ion of leucinostatin K and (3) can be assigned to the loss of C 2 H 7 NO from the tertiary amine-oxide function, but the m W z 1232 must result from the loss of the terminal methylamino group in the case of leucinostatin B and (1).
Moreover, the mass diŠerence between ions m W z 1205 and 1104 (2) and m W z 1147 and 1046 (leucinostatin A) represents the DPD group (C5H13N2) of these compounds. In accordance with this observation, a mass diŠerence of m W z 117 indicates the presence of the DPD-NO (C4H11N2) group of (3) and leucinostatin K, respectively; and a diŠerence of m W z 87 represents the MPD residue (C5H13N2) of (1) and leucinostatin B. ESI triple quadrupole MS W MS data of (1), (2) , and (3) indicated the presence of a diagnostic Abbreviations as in Fig. 1 . However, a further characterization of m W z 280 by``In-Source'' fragmentation could not be done because of the very low abundance of this CID fragment ion.
Since the MDA was found as the N-terminal substituent of the roseoferins it can be suggested that this fatty acid or an intermediate of its biosynthetic path- way was furnished by Mycogone rosea DSM 12973 4) as the co-cultivation partner of Acremonium sp. Tbp-5. Hence, acremostatins 1, 2, and 3 are distinguishable from leucinostatins A, B, and K 1, [5] [6] [7] by the presence of 2-methyldecanoic acid (MDA) instead of (4S,2 E )-4-methylhex-2-enoic acid (MeHA), which substitutes for the nitrogen terminus of all leucinostatins.
Thus, co-cultivation of microorganisms producing related products could be suggested as a suitable way towards diversiˆcation of microbial structures.
